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Ozet 

Amac: Dental tedaviler siklikla lokal anestezi altinda gerceklestirilmektedir. 
Yaslilar ve komorbid hastalig olanlarda lokal anesteziklere eklenen vazokons- 
triktorlerin istenmeyen etkileri olabilir. Bu arastirmada yasli hastalarda den- 
tal tedaviler sirasinda epinefrinli lokal anestezik uygulanmasinin kan basin- 
ci uzerine etkilerinin degerlendirilmesi amaglanmistir. Gereg ve Yontem: Ca- 
lis- maya dis cekimi yapilan 479 hasta (yas; 67.37+6.62) dahil edildi. Hasta- 
larin demografik 6zellikleri, mevcut saglik durumlari ve kan basinci degerle- 
ri lokal anestezi uygulamadan 6nce ve uygulamadan 5 dk sonra kaydedildi. 
Hastalar Grup | (n=272) 40 mg artikain/O.012 mg epinefrin (Ultracain® D-S 
Forte), Grup II (n=196) 40 mg artikain/0.01 mg epinefrin (Maxicaine FORT), 
Grup III (n=6) 40 mg artikain/O.006 mg epinefrin (Ultracain® D-S) ve Grup IV 
(n=5) 40 mg artikain/0.005 mg epinefrin (Maxicaine) olarak 4 gruba ayrildi. 
istatistiksel analizler SPSS 20.0 kullanilarak yapildi. Bulgular: Arastirma kap- 
samina_ alinan toplam 479 olguda en sik hipertansiyon ve diyabet saptan- 
di. Tim gruplarda islem sonrasi kan basinci degerleri islem 6ncesinden yuk- 
sek bulundu. Tartisma: Yasli hastalarda dental tedaviler icin uygulanan epi- 
nefrinli lokal anestezikler klinik acidan 6nemli kan basinci artisina yol ac¢ma- 
makla birlikte; bu hastalarda detayli bir sorgulama yapilmasi ek hastaliklarin 
ve komorbid hastaliklarin bilinmesi morbiditeyi azaltabilir. 
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Abstract 

Aim: Dental procedures are often performed under local anesthesia. Va- 
soconstrictors added to local anesthetics might have unwanted effects in 
the elderly and in patients with comorbid diseases. The aim of this study 
was to evaluate the effects of local anesthetics containing epinephrine on 
blood pressure in elderly patients undergoing dental procedures. Material 
and Method: The study included 479 patients (age, 67.37+6.62) who under- 
went tooth extraction. Patient demographics, current health conditions, and 
blood pressure values were recorded before local anesthesia and at 5 min- 
utes after anesthesia administration. Patients were divided into 4 groups: 
Group | (n=272) received 40 mg articaine/0.012 mg epinephrine (Ultracain® 
D-S Forte); Group II (n=196) received 40 mg articaine/0.01 mg epinephrine 
(Maxicaine FORT); Group Ill (n=6) received 40 mg articaine/0.006 mg epi- 
nephrine (Ultracain® D-S); and Group IV (n=5) received 40 mg articaine/0.005 
mg epinephrine (Maxicaine). Statistical analyses were performed using SPSS 
version 20.0. Results: A total of 479 patients were included in the analysis. 
Hypertension and diabetes were the most frequently reported comorbidities 
among these patients. Blood pressure values after administration of anes- 
thesia were higher than those recorded before the procedure in all groups. 
Discussion: Local anesthetics containing epinephrine are not associated with 
a significant increase in blood pressure in elderly patients undergoing den- 
tal procedures. Obtaining a detailed clinical history may reduce the risk of 
procedure-related morbidity. 
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Introduction 

Dental treatments are often performed under local anesthe- 
sia. Although many studies have been performed, there is still 
no consensus about the effects of the use of anesthetics with 
vasopressors during dental surgery in elderly patients. On the 
other hand, the literature also emphasizes that the dose of the 
epinephrine added to the local anesthetic must be kept below 
0.04 mg for patients with severe cardiovascular disease, while 
in healthy patients the maximum dose must be 0.2 mg [1-5]. 

It has been proven that local anesthetics containing epinephrine 
cause a slight increase in heart rate and on systolic and diastol- 
ic blood pressures in healthy humans. However, there are con- 
flicting results regarding the cardiovascular side effects of local 
anesthetics containing epinephrine in patients with systemic 
health problems [6-9]. Although there is no difference in the 
use of local anesthetics containing vasoconstrictors between 
healthy elderly and younger patients, it has been reported that a 
reduction in the dose and cautious treatment is required for the 
former group [1]. Furthermore, in patients aged over 60 years, 
problems related to the cardiovascular system, including hyper- 
tension (HTN) and coronary ischemia, are frequently observed 
[10,11]. The American Heart Association (AHA) reports the prev- 
alence of hypertension (male/female, respectively) as 52/52% 
in individuals aged between 55 and 64 years; 63.9/70.8% in 
those aged between 65 and 74 years; and 72.1/80.1% in those 
aged 75 years and over [10]. 

In addition to the fact that a significant number of elderly peo- 
ple may be unaware of their HTN, an increase in blood pressure 
is also expected during dental treatment due to fear or anxiety 
[11,12]. Dental surgical procedures can generate disturbances 
in many patients who develop psychosomatic changes during 
treatment. The stress generated by pain, anxiety, and distress 
can cause changes in blood pressure and heart rate. Subjects 
with HTN are part of a special group of patients because these 
individuals are more likely to experience the complications of 
hypertensive crises, such as angina, heart attack, and stroke 
(ischemic or hemorrhagic) [11]. 

During our literature review, we did not encounter many studies 
assessing the effect of local anesthetics containing epinephrine 
on hemodynamic status in elderly patients. Therefore, we aimed 
to evaluate the effects of local anesthetics containing epineph- 
rine used during dental treatment on blood pressure in patients 
over 60 years of age who were scheduled for tooth extraction. 


Material and Method 

The study was conducted with 479 patients ranging in age from 
60-89 years who required simple tooth extraction. After obtain- 
ing the approval of the ethics committee, the research was 
scheduled between the dates of 01/03/2012 and 01/03/2013 
to include patients aged over 60 years who applied to the Oral 
and Maxillofacial Surgery Clinic of the Ankara University Fac- 
ulty of Dentistry for dental treatment and were indicated for 
simple tooth extraction. Patients were divided into 4 groups: 
Group | (n=272) received 40 mg articaine/0.012 mg epinephrine 
(Ultracain® D-S Forte); Group II (n=196) received 40 mg artic- 
aine/0.01 mg epinephrine (Maxicaine FORT); Group III (n=6) re- 
ceived 40 mg articaine/O.006 mg epinephrine (Ultracain® D-S); 
and Group IV (n=5) received 40 mg articaine/O.005 mg epineph- 


rine (Maxicaine). 

The age, gender, existing systemic health problems, and medi- 
cations of the patients were recorded. Patients were taken to 
a quiet environment to rest for 15 minutes in a sitting position 
before the dental procedure and systolic and diastolic blood 
pressures (SBP and DBP) were measured (MEC-2000 Mind- 
ray®). These values were recorded as SBP before the process 
(SBPBP) and DBP before the process (DBPBP). The patients 
were then taken to the dental unit and infiltration of local anes- 
thetic was performed. Blood pressure was measured again at 5 
minutes after administration of local anesthetic and the values 
were recorded as SBP after the process (SBPAP) and DBP after 
the process (DBPAP). When adequate anesthesia was ensured, 
tooth extraction was performed. 

Patients whose extraction took longer than 20 minutes and 
those who had complications were excluded from the study. An- 
esthetic agent used and total anesthesia doses were recorded. 


Statistical Analysis 

The statistical evaluation was performed with SPSS 20.0 and 
the data were presented as mean + standard deviation (SD), 
range (min-max), or n (%). Statistically significant differences 
were identified by p-values of <0.05. 

The normality of the distribution was determined by applying 
the Kolmogorov-Smirnov test to the measurable parameters. 
For variables showing normal distribution in the comparison 
between groups, Kruskal-Wallis test was used for independent 
groups and the Mann-Whitney U-test was used in case of differ- 
ences. Paired-t tests were used in the comparison between the 
first measured intra-group values of the blood pressure mea- 
surements. 


Results 

The data of 479 patients were included this analysis. Eleven 
patients were excluded from the study because the extraction 
lasted longer than 20 minutes. No significant differences were 
found between the age, body weight and gender of the groups. 
The mean (+ standard deviation) age of the patients was 67.37 
+ 6.62 years (range 60 to 89 years), the mean (+ standard de- 
viation) weight was 75.97 + 9.11 kg, gender range was male/ 
female: 254/225. 

Among all patients, SBPAP and DBPAP were significantly higher 
than SBPBP and DBPBP. 

Comorbidities of the patients who applied for dental treatment, 
in order of frequency, included HTN (n = 183), HTN plus diabetes 
mellitus (DM) (n = 72), and DM (n = 49). The list of the comorbid 
diseases in order of frequency is presented in Table 1. 

When blood pressure values were compared according to the 
anesthetic agent used, SBPBP and DBPBP values were simi- 
lar, but a significant difference was found between SBPAP and 
DBPAP values and the measurement before the procedure was 
significantly higher in Group II than in Group |, while the post- 
procedure measurement in Group II was significantly higher 
than in Group | and Group IV (p<0.05, Table 2). 

SBPAP and DBPAP were significantly higher than SBPBP and 
DBPBP in Groups | and II, while pre- and post-process measure- 
ments were similar in Groups III and IV (Table 2). 

When comparing SBPAP and DBPAP to SBPBP and DBPBP ac- 
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Table 1. Distribution of comorbidities, all patients 


Comorbid conditions n (%) 
Hypertension 183 (38.2) 
Healty 125 (26.1) 
Hypertension+Diabetes Mellitus 72 (15) 
Diabetes Mellitus 49 (10.2) 
Asthma 16 (3.3) 
Mitral valve prolapse (MVP) 11 (2.3) 
Revised bypass surgery 8 (1.7) 
Thyroid cancer 5 (1) 
Rhythm disorder 3 (0.6) 
Goiter+diabetes insipidus (Dl) 2 (0.4) 
Other (depression, Cushing’s, epilepsy, lymphoma, chronic my- 5 (1.0) 


elogenous leukemia) 


Table 2. Pre-and post-process blood pressure values in all groups [mean + SD, (range)] 


60 years and older according to the United Nations, constitute 
an important part of the population. It is predicted that the 
number of elderly people, which was 400 million worldwide in 
the year 2000, will reach 1.7 billion by the year 2050. As the 
analysis of the yearly distribution of population in different age 
groups in Turkey revealed that the rate of population in the 15- 
60 age group was meaningfully higher than that of 65 years of 
age and over we focused our study on the 60 years of age and 
over [13]. Therefore, treatment approaches to older patients 
are gaining more and more importance, and the present study 
included 479 patients over the age of 60. 

HTN is the most frequently encountered disease in elderly peo- 
ple who are admitted to dental clinics all over the world [11, 14]. 
In the present study, among the 479 included patients, HTN and 
other cardiovascular diseases were the most common 
disorders reported, while only 125 patients reported no 


Group ‘I (n = 272) Il (n = 196) Ill (n = 6) V (n= 5) p comorbidities (Table 1). 

SBPBP) 131.61#17.24 1334941920 133.33+121 126,00+5,48 The limitations in our study only systolic and diastolic 
(mmH8) (99-220) (90-180) (120-150) 120-130) ee blood pressures was evaluated before and after the 
SBPAP 137.854 18.35+ 137.86+19.89+ 133.33+15.05 134.00+8.94 procedure. Parameters concerning hemodynamic were 
(mmHg) (99-220) (100-195) (110-150) 120-140) 0965 not evaluated. Our goal is to evaluate these compre- 
DBPBP 79.95+12.16 84.74415.64* 83.33+15.06 72.00+10.95 hensive parameters in another study. 

(mmHg) (59_ 10) (40-130) (60-100) 60-80) ae Dental procedures are often performed under local an- 
DBPAP 82.06 + 13.24+ 87.144 16.81*+ 8083413.57 72.00 + 10.9& esthesia, and articaine, lidocaine, and mepivacaine are 
(mmHg) (59-120) (60-130) (60-100) 60-80) 0.011 the most widely used anesthetic agents [2,15]. 

+, p < 0.05 (compared to intra-group values before the process) The duration of anesthesia with vasoconstrictor-free 
*, p < 0.05 (compared to Group I!) 7 . 

Sree Saas eeu process; SBPAP, systolic blood pressure after process; DBPBP, IOGe hens Sbnetles In Re tal aCOSs Is ae Ser CHE 


diastolic blood pressure before process; DBPAP, diastolic blood pressure after process 


cording to comorbid diseases, we detected significantly higher 
after-process values in patients without disease and in those 
with DM and HTN+DM. In patients with asthma, HTN, and mi- 
tral valve prolapse (MVP), only the SBPAP values were signifi- 
cantly higher than those before the process, while the diastolic 
measurements were found to be similar (Table 3). In patients 
with other comorbidities (depression, Cushing’s, epilepsy, lym- 
phoma, and chronic myeloid leukemia), there were no signifi- 
cant differences between the before- and after-process values. 


to its liberal blood supply. Therefore, in the practice 

of dentistry, vasoconstrictors are added to local anes- 

thetic agents in order to increase the depth and the duration 
of anesthesia. In addition, vasoconstrictors may reduce the risk 
of toxic effects, and they contribute to hemostasis. The most 
commonly preferred vasoconstrictor is epinephrine, usually in 
a dose of 1:50.000; 1:100.000; or 1:200.000 [1,5,7,9]. The ef- 
fect of epinephrine is dose-dependent, and it is a drug with a 
narrow confidence interval [16]. Insufficient doses of epineph- 
rine in local anesthetics lead to inadequate pain control and 
poor hemostasis, which can cause dissatisfaction 


Table 3. Pre-and post-process blood pressure values by comorbid disorder [mean + SD] for the patient and physician. On the other hand, 

SBPBP (mmHg) SBPAP (mmHg) DBPBP (mmHg) DBPAP(mmHg) aN excessive dose of epinephrine may cause un- 
Healthy (n = 125) 28.58 +1643 133.62+17.39+ 8063+13.51  82.80+12.91+ | wanted cardiovascular or other effects [9,11]. Two 
DM (n = 49) 30.10+16.01 135.71+1655+ 79.12+933 82.82+11.74+ cases have been reported, in patients aged 52 and 
HTN (n = 183) 35.12+16.74 140.28+17.42+ 8363+13.76 84.97+1533 35 years, in which cardiac arrest occurred during 
HTN+DM (n = 72) 39.05 +20.48 145.02 +22.75+ 8538+15.57 88.96+1813+ dental treatment after local anesthetic infiltra- 
MVP (n = 11) 17.28 419.54 12591+19.08+ 74.09+17.72 7500+1775 tion containing epinephrine between 0.065 and 
Asthma (n = 16) 2938 +2462 13425421.56+ 7938+1806 8063+1569 9-075 mg. Similarly, it was reported that after the 
Thyroid cancer (n= 5) 120.00+15.81 123.00+2049 74004894  74.00+13.42 administration of local anesthetic containing epi- 
Dysrhythmia (n= 3) 133.3341155 1366741528 7667+5.76 75,00+1323 ~—-Nephrine between 0.60 and 0.80 mg, two patients, 
Bypass (n = 8) 27.00+814 1352541406 765721192 81.71+6.87 aged 43 and 80 years, developed myocardial in- 
Goiter + DI (n = 2) 15.00+7.07 129.00+15.55 75,.00+7.07 75.00 + 7.07 farctions, and in one case, a 70 year-old patient 


+, p < 0.05 (compared to intra-group values obtained before the process) 
DM, diabetes mellitus 

HTN, hypertension 

DI, diabetes insipidus 


Discussion 
Elderly individuals, defined as those aged 65 years and older ac- 
cording to the World Health Organization (WHO) or those aged 


developed atrial fibrillation after receiving 0.023 
mg of epinephrine [8]. The selected dose of epi- 
nephrine in dentistry should be within the range of 
0.02-0.2 mg [7]. In the current study, the doses of 
epinephrine ranged from 0.012 to 0.144 mg, and 
no severe cardiac side effects were observed. 

In dental anesthesia, local anesthetic with epinephrine reaches 
a maximum level in the blood at approximately 3 to 6 minutes 
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after injection. Therefore, the blood pressure measurements in 
the present study were performed at 5 minutes after adminis- 
tration of the local anesthetic. In all the patients, the SBPAP and 
DBPAP values were significantly higher than the pre-process 
values. Chaudhry et al. [14] evaluated blood pressure in hyper- 
tensive patients at the 2nd and 5th minute before and after the 
injection of a local anesthetic. They reported that in a group 
whose blood pressures were 160-179/100-109 mmHg (re- 
ferred to as 2nd stage HTN) before the injection, a reduction in 
SBP values was observed in the 2nd and 5th minute after injec- 
tion of local anesthetic, and in all of the hypertensive patients, a 
decrease in DBP was observed after the injection. Silvestre et al. 
[17] compared the average blood pressure in patients with con- 
trolled HTN before a procedure, in the 3rd minute after injecting 
a local anesthetic, and in the 3rd minute after the procedure 
was completed. The authors observed differences between the 
pre- and post-procedure SBP values in patients who received 
epinephrine/anesthetic combinations versus those without va- 
soconstrictors. Similar to the other studies in the present study, 
blood pressure values were higher after administration of an- 
esthesia. We believe that the reason for this is the use of local 
anesthetics containing epinephrine as a vasoconstrictor. 

After an injection of a local anesthetic containing epinephrine, 
a- and f$-adrenergic receptors in the cardiovascular system are 
activated, and this activation can lead to the acute hyperten- 
sive crisis, myocardial infarction, and arrhythmia. Drug inter- 
actions may occur in patients receiving medical therapy. For 
example, $2 receptors are generally blocked in patients using 
-blockers, and these may cause a hypertensive crisis because 
of unopposed al vasoconstriction [5,8,16]. Bader et al. found 
that local anesthetic with epinephrine caused a small, statisti- 
cally non-significant increase in SBP and DBP in uncontrolled 
hypertensive patients compared to healthy volunteers [6], and in 
1964, the American Dental Association and the American Heart 
Association announced that vasoconstrictors in local anesthet- 
ics were contraindicated in patients with cardiovascular disease 
[9,18]. 

In the literature, it is reported that in patients with mild to mod- 
erate cardiovascular disease, local anesthetics with epinephrine 
are tolerated very well [6,19]. In our study, we did not encounter 
cardiac symptoms or other side effects, even in the patients 
who were treated with a maximum dose of 0.144 mg epineph- 
rine (6 ampules of Ultracain DS-fort®). 

The local anesthetic agent used and the amount of included 
epinephrine can also affect blood pressure values [2,11]. In our 
study, the pre-process and post-process averages of the SBP 
measurements between the groups according to anesthetic 
combination were similar, while significant differences were 
detected between groups in DBP values before and after anes- 
thesia administration. The pre-process measurements were sig- 
nificantly higher in Group II than in Group |, while post-process 
values were significantly higher in Group II than in Group | and 
Group IV. In Group Il, there was an increase in the DBP at 5 
minutes after anesthetic administration according to the value 
of the DBPBP, which was significantly higher than in the other 
groups. 

Matsmura et al. found significant increases in SBP and DBP in 
AO patients between the ages of 19 and 74 years after the in- 


jection of 2% lidocaine containing 1:80.000 epinephrine. They 
reported that this increase was more significant in middle-aged 
and older patients, and they related this to the difference be- 
tween regulation of the autonomic nervous system in these 
patients and in younger individuals [20]. Regardless of the pre- 
ferred dose of epinephrine, we found higher SBPAP and DBPAP 
values in patients aged 60 years and over compared to the pre- 
procedure values. This increase was statistically significant in 
Groups | and Il, in which higher dose of epinephrine were used, 
compared with the other groups. 

The increase in heart rate and blood pressure after the adren- 
ergic activation by epinephrine are undesired cardiovascular 
side effects. Inpijn et al. have reported that after injection of 
2% lidocaine containing 1:80.000 epinephrine, a more evident 
increase in blood pressure occurred in hypertensive patients 
compared to normotensive patients, and the same dose of 
local anesthetic led to arrhythmias in 7.5% of the hyperten- 
sive patients [21]. Hersch et al. reported that the increase in 
pulse and SBP related to articaine with 1:100.000 epinephrine 
was greater than that associated with an articaine/1:200.000 
mixture [22], while Daublander et al. reported that an artic- 
aine/1:200.000 mixture caused fewer sympathomimetic effects 
than articaine/1:100.000 [4]. In the present study, we think that 
differences in values recorded before and after the process 
occurred because the selected local anesthetic in Group | and 
Group II contained higher amounts of epinephrine than in the 
other groups. 

We also found that the SBPAP and DBPAP values were signifi- 
cantly higher than the pre-process values in patients with DM 
or HTN+DM than in patients with other comorbid conditions. In 
patients with asthma, HTN, or MVP only, SBPAP was also signifi- 
cantly higher than the pre-process values, while diastolic values 
were similar. We believe that this was related to cases of HTN 
that were not under treatment and that it was associated with 
the dental treatment of these hypertensive patients. 

The finding that significant differences were not observed be- 
tween SBPAP and DBPAP values in the group of patients without 
comorbidities may be attributable to the lower rate of aware- 
ness of HTN in the general population [10,11]. The significant 
elevations in blood pressure pre- to post-process in patients 
with known DM and DM + HTN may be associated with dam- 
aged vascular structures and with impaired adrenal response 
[23-25]. The significantly higher values in patients with DM are 
related to the extreme response to adrenergic activation af- 
ter the deterioration of the structure of the vasculature due to 
the endocrine derangement [23,24], and this suggests that the 
significantly higher values in patients diagnosed with HTN are 
associated with the blood pressure being controlled by antihy- 
pertensive treatments [6]. It is reported that a reduced dose of 
local anesthetics containing epinephrine is safe due to the ex- 
tended duration of the effect. In the present study, only a mini- 
mal increase in SBP was observed among patients with asthma, 
and no problems were encountered [18]. 

To conclude, local anesthetics containing epinephrine are not 
associated with a significant increase in blood pressure in el- 
derly patients undergoing dental procedures. Obtaining a de- 
tailed clinical history may reduce the risk of procedure-related 
morbidity. 
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